Title: METHOD AND APPARATUS FOR MEASURING GAP, AND METHOD AND APPARATUS 
FOR MEASURING SHAPE AND METHOD FOR MANUFACTURING LIQUID CRYSTAL DEVICE 

Inventor: MASAAKI NODA 
Atty. Ref. No.: 9319K-000294 



1/16 



FIG. 1 




Title: METHOD AND APPARATUS FOR MEASURING GAP, AND METHOD AND APPARATUS 
FOR MEASURING SHAPE AND METHOD FOR MANUFACTURING LIQUID CRYSTAL DEVICE 

Inventor: MASAAKI NODA 
Atty. Ref. No.: 9319K-000294 



2/16 



FIG. 2 









o • 




g 




o 





































Title: METHOD AND APPARATUS FOR MEASURING GAP, AND METHOD AND APPARATUS 
FOR MEASURING SHAPE AND METHOD FOR MANUFACTURING LIQUID CRYSTAL DEVICE 

Inventor: MASAAKI NODA 
Atty. Ret. No.: 9319K-000294 



3/16 



FIG. 3 




Title: METHOD AND APPARATUS FOR MEASURING GAP, AND METHOD AND APPARATUS 
FOR MEASURING SHAPE AND METHOD FOR MANUFACTURING LIQUID CRYSTAL DEVICE 

Inventor: MASAAKI NODA 
Atty. Ref. No.: 9319K-000294 

4/16 

FIG. 4 i 




Title: METHOD AND APPARATUS FOR MEASURING GAP, AND METHOD AND APPARATUS 
FOR MEASURING SHAPE AND METHOD FOR MANUFACTURING LIQUID CRYSTAL DEVICE 

Inventor: MASAAKI NODA 
Atty. Ref. No.: 9319K-000294 



5/16 



FIG. 5 



optical system fob 
obtaining monochrome 
image of interference 
Fringe 



151 



15 



\ 




IMAGE INTENSITY 






CHANGE CALCULATION 






MEANS 








GAP VALUE COMPARISON 






AND DETERMINATION 






MEANS 




/ 



11 



IMAGE MEMOR| 



CORRECTION [ 
DATA MEMORY 



REFERENCE 
DATA MEMORY 1 



152 



J2 
J3 
14 



FIG. 6 



200 r 

$ 180 - 
| 160 
I 140 
1 120 
& 100 
£ 80 
60 
40 
20 
0 




450 



470 



490 



510 



580 



550 



WAVEL] 3NGTH X 



Title: METHOD AND APPARATUS FOR MEASURING GAP, AND METHOD AND APPARATUS 
FOR MEASURING SHAPE AND METHOD FOR MANUFACTURING LIQUID CRYSTAL DEVICE 

Inventor: MASAAKI NODA 
Atty. Ref. No.: 9319K-000294 



6/16 



FIG. 7 



CHANGE IN SPE 3TRAL BRIGHTNESS 



250 



g 200 

| 150 
> 100 

CO 




WAVE LENGTH X 



FIG. 8 



1.50 
g 1.00 
§ 0.50 



o 



/ ^ 



°- 00 450 
-0.50 \- 



-1.00 
-1.50 

-2.00 



4^0 



470 \480 493 



1 ■ 

w 



FIG. 9 



11 12 



5F POINT (x, y) 



CHANGE IX STRENGTH }\.T COORDINATE POSjlTION (MEASURED VALUE) 
A- 



\ 



WAVELENGTH bm] 



500 \ 510 520 



WAVELENGT 1 k 



550 



S 



530 ^540 
N 

\ 



Title: METHOD AND APPARATUS FOR MEASURING GAP, AND METHOD AND APPARATUS 
FOR MEASURING SHAPE AND METHOD FOR MANUFACTURING LIQUID CRYSTAL DEVICE 

Inventor: MASAAKI NODA 
Atty. Ref. No.: 9319K-000294 



FIG. 10 



I 1 - 0Q ft 

g 0.50 f%\ 
| °- OQ 450f;460//;y;470 




FIG. 11 



( START ) 



STORE IMAGES OF INTERFERENCE 
FRINGES INTO THE IMAGE MEMORY 



READ CHANGE IN INTENSITY OF 
INTERFERENCE FRINGE 
REPRESENTED BY IMAGE 



CORRECT ACCORDING TO CORRECTIcW 
DATA THE READ CHANGE IN INTENSITY 
OF INTERFERENCE FRINGE 
REPRESENTED BY IMAGE 



DETERMINE GAP VALUE ACCORDING 
TO COMPARISON BETWEEN CHANGE 
IN INTENSITY OF INTERFERENCE 
FRINGE REPRESENTED BY THE IMAGED 
AND THEORETICAL CHANGE IN THE 
INTENSITY 



7/16 



'H AT EACH GAP (THEORETICAL VALUE) 



'-400(1 

-4010 W 

-4020 3. 
-4030^1 
-4040g£ 

-4060 



SI 



S2 



S3 



S4 



Title: METHOD AND APPARATUS FOR MEASURING GAP, AND METHOD AND APPARATUS 
FOR MEASURING SHAPE AND METHOD FOR MANUFACTURING LIQUID CRYSTAL DEVICE 

Inventor: MASAAKI NODA 
Atty. Ref. No.: 9319K-000294 



8/16 



FIG. 12 A 



161 

\ 



16 



OPTICAL 1 


System for 


OBTAINS 


[G MONO- 


CHROME 


[MAGE OF 


INT ERF ED 


IENCE FRINGE 



16 



IMAGE INTENSITY 
CHANGE CALCULATION 
MEANS 



GAP VALUE 
COMPARISON 
DETERMINATION 
MEANS 

J 



162 



11 



XMj 
ME 


lGE 
MORY 






CORR 
DATA 


ACTION 
MEMORY 



.12 
13 



FIG. 12 B 

1.2 

1 



Title: METHOD AND APPARATUS FOR MEASURING GAP, AND METHOD AND APPARATUS 
FOR MEASURING SHAPE AND METHOD FOR MANUFACTURING LIQUID CRYSTAL DEVICE 

Inventor: MASAAKI NODA 
Atty. Ref. No.: 9319K-000294 



9/16 



FIG. 13 



( START J 



STORE IMAGES OF INTERFERENCE 
FRINGES INTO THE IMAGE MEMORY 



READ CHANGE IN INTENSITY OF 
INTERFERENCE FRINGE ■ 
REPRESENTED BY IMAGE 



CORRECT ACCORDING TO CORRECTION 
DATA THE READ CHANGE IN INTENSITY 
OF INTERFERENCE FRINGE 
REPRESENTED BY IMAGE 



FIND TWO PEAKS IN CHANGE IN 
INTENSITY OF INTERFERENCE FRINGE 
REPRESENTED BY THE IMAGE & 
CALCULATE GAP VALUES 



C 



END 



3 



S11 



S12 



S13 



S14 



Title: METHOD AND APPARATUS FOR MEASURING GAP, AND METHOD AND APPARATUS 
FOR MEASURING SHAPE AND METHOD FOR MANUFACTURING LIQUID CRYSTAL DEVICE 

Inventor: MASAAKI NODA 
Atty. Ref. No.: 9319K-000294 



10/16 



FIG. 14 





' — / 
J 



CD 
•0M 




Title: METHOD AND APPARATUS FOR MEASURING GAP, AND METHOD AND APPARATUS 
FOR MEASURING SHAPE AND METHOD FOR MANUFACTURING LIQUID CRYSTAL DEVICE 

Inventor: MASAAKI NODA 
Atty. Ref. No.: 9319K-000294 



11/16 



FIG. 15 




Title: METHOD AND APPARATUS FOR MEASURING GAP, AND METHOD AND APPARATUS 
FOR MEASURING SHAPE AND METHOD FOR MANUFACTURING LIQUID CRYSTAL DEVICE 

• Inventor: MASAAKI NODA 
Atty. Ref. No.: 9319K-000294 



12/16 



FIG. 16 



O 



w 

|4 




Title: METHOD AND APPARATUS FOR MEASURING GAP, AND METHOD AND APPARATUS 
FOR MEASURING SHAPE AND METHOD FOR MANUFACTURING LIQUID CRYSTAL DEVICE 

Inventor: MASAAKI NODA 
Atty. Ref. No.: 9319K-000294 



13/16 



FIG. 17 




FIG. 18 



17 



MEANS FOR CONVERTING 
GAP VALUE TO SHAPE 
CHANGE 



151 

V 



OPTICAL SYSTEM FOR 
OBTAINING MONO- 
CHROME IMAGE OF 
i NTERFERENCE FRINGE 



15 



IMAGE INTENSITY 
CHANGE CALCULATION 
MEANS 



GAP VALUE COMPARISON 
AND DETERMINATION 
MEANS 



152 



IMAGE MEMORY 



11 



CORRECTION 
DATA MEMORY 



REFERENCE 
DATA MEMORY 



13 
14 



Title: METHOD AND APPARATUS FOR MEASURING GAP, AND METHOD AND APPARATUS 
FOR MEASURING SHAPE AND METHOD FOR MANUFACTURING LIQUID CRYSTAL DEVICE 

Inventor: MASAAKI NODA 
Atty. Ref. No.: 9319K-000294 



FIG. 19 



14/16 



17 



MEANS FOR CONVERTING 
GAP VALUE TO SHAPE 
CHANGE 



161 



16 



\ 




IMAGE INTENSITY 






CHANGE CALCULATION 






MEANS 




I 




GAP VALUE CALCULATION 






MEANS 




) 



162 



QFITCAL SYSTEM FOR 
OBTAINING MONO- 
CHROME IMAGE OF ' [I 
INTERFERENCE FRINGE 



IMAGE MEMORY 



CORRECTION 
DATA MEMORY 



. Title: METHOD AND APPARATUS FOR MEASURING GAP, AND METHOD AND APPARATUS 
FOR MEASURING SHAPE AND METHOD FOR MANUFACTURING LIQUID CRYSTAL DEVICE 

Inventor: MASAAKI NODA 
Atty. Ref. No.: 9319K-000294 



FIG. 20 



LIGHT SOURCE 




PRIOR ART 



CCD 

P-POLARIZING WAVE FACE 
S -POLARIZING WAVE FACE 

POLARIZING PLATE P 

WOLLASTONE 1 S PRISM 

POLARIZING PLATE A 
FIELD LENS 

HALF MIRROR 
OBJECTIVE LENS 



vss//s//s/sm> 



*r7777777777rin cell gap 



. Title: METHOD AND APPARATUS FOR MEASURING GAP, AND METHOD AND APPARATUS 
FOR MEASURING SHAPE AND METHOD FOR MANUFACTURING LIQUID CRYSTAL DEVICE 

Inventor: MASAAKI NODA 
Atty. Ref. No.: 9319K-000294 

16/16 

FIG. 21 ! 




